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Abstract
Becoming successful in fighting forest fires is not only a matter of taking the required measures 
into consideration and efficiently and economically using the resources, but also employing the 
cutting edge science and technology in every aspect of the process. Determining the potential fire 
prone regions within forest stands, plays an important role in the success rate of forest fire pre-
vention and firefighting. Various techniques are used in the determination of fire potential; es-
pecially high resolution satellite imagery can provide very sensitive and detailed information 
regarding the conditions of regional topography and fuel material (fuel) accumulation.
Fuel material models have long been effectively used in fire management, fire behavioral esti-
mates and determination of fire danger risks. Additionally, fuel material maps, prepared based 
on fuel material features, can help in the determination of fire potential. Fire potential maps 
include fuel material types and their distribution in the field.
In this particular study, an October, 2011 dated »GeoEye« image, encompassing 24 320 ha of 
Kastamonu Central Forest Directorate area, 15 685 ha of which is forested, was used. The 
image was classified based on fuel material features, such as tree species, mixture, crown 
closure, age classes, etc. Acreages and distributions of the potential fire prone areas were de-
termined, and where these areas were concentrated, possible fire suppressing precautionary 
methods were discussed.
As long as the satellite image acquisition is periodically supplied, fire potential map can be 
updated depending on fuel material features.
Keywords: forest fire, remote sensing, GIS, Turkey
1. Introduction
Forest	fires,	while	devouring	thousands	ha	of	pro-
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crown diameter and »dbh« can be obtained both from 
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reference	 data	 set	 (maps	 or	 GPS	 measurements),	
Table 1 Regional type groups based on tree species, crown closure 
and stand development age
Fire Risk Group Tree Species Crown Closure Stand Age
1 CP 3 »a«,»ab«, »b«
2 CP 2 »a«,»ab«, »b«
3 CP 0 or 1 »a«, »ab«, »b«
4 CP 3 »bc«
5 CP 2 »bc«
6 CP 1 »bc«
7 DCP – –
8 CP 1, 2 or 3 »c«, »cd«, »d«
9 Other species – –
10
A, FS or R 
areas
– –
CP: Corsican Pine a: Youth and Density
DCP: Degraded Corsican Pine b: Pole and Mast
FS: Forest Soil c:Thin Wood









sented	 in	 a	 classification	 error	matrix	 and	using	 a	
Kappa	coefficient.	In	this	way,	statistical	analyses	can	
be	made	(Sunar	and	Musaoglu	1998).
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sampling	 areas	 (10	 groups	 ×	 10	 sampling	 areas).	
Through	the	vector	map	of	potential	fire	risk	groups,	
100	sample	areas,	whose	coordinates	had	already	been	
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sively	 observed	 in	 the	mountainous	 area.	 Besides,	
other	stand	types	consisting	of	Fir	(Abies bornmulleri-
ana),	Scotch	Pine	(Pinus sylvestris) and Oak (Quercus 
patreae)	can	also	be	seen	in	the	study	area.	The	eleva-
tion range of themountainous study area is between 
745	m	and	1	510	m.






Table 2 Classification error matrix by tree species
Classes 1. CP* 2. DCP*
3. Other 
Species
4. All other 
areas
1. CP 35 – 1 –
2. DCP – 34 – 2
3. Other Species – – 35 1
4. All other areas – – – 36
*CP: Corsican Pine 
DCP: Degraded Corsican Pine













1. CP* 35 36 35 100.00 97.22
2. DCP* 34 36 34 100.00 94.44
3. Other Species 36 36 35 97.22 97.22
4. All other areas 39 36 36 92.31 100.00
*CP: Corsican Pine 
DCP: Degraded Corsican Pine
Table 4 Classification error matrix by stand closur
Classes 1. 0-I Close 2. II Close 3. III Close
1.  0-I Close 40 0 0
2.  II Close 0 32 8
3.  III Close 1 6 33












1.  0-I Close 41 40 40 97.56 100.00
2.  II Close 38 40 32 84.21 80.00




























1. a-ab-b 36 3 1 0
2. bc 9 25 5 1
3. c-cd-d 3 1 35 1
4. Out of range 0 0 0 40
a: Youth and Density 
b: Pole and Mast 
c:Thin Wood 
d: Middle Woodland
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Fig. 3a Classified satellite map, based on tree species
Fig. 3b Classified satellite map, based on stand closure
Fig. 3c Classified satellite map, based on stand age
Fig. 3d Fire risk potential map from the GeoEye satellite image of 
the Kastamonu Central Forest Directorate











1. a-ab-b 48 40 36 75.00 90.00
2. bc 29 40 25 86.21 62.50
3. c-cd-d 41 40 35 85.37 87.50
4. Out of range 42 40 40 95.24 100.00
a: Youth and Density c: Thin Wood 
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Area, ha Area, %
1 586.5 2.41
2 821.3 3.45
3 1 514.6 6.23
4 2 371.2 9.75
5 1 046.9 4.30
6 526.4 2.16
7 2 474.4 10.14
8 3 803.9 15.61
9 3 867.3 15.90
10 7 307.8 30.05




through land surveying and observations of random 
sampling	areas.	The	final	accuracy	matrix,	obtained	
based	on	these	data,	is	given	in	Table	9.	According	to	
Table	 9,	 producers’	 accuracy	 of	 very	high	fire	 risk	
groups	(Group	1,	2,	3)	is	approximately	80%.
Table 9 Error matrix produced according to the results of potential 
fire risk groups 
Potential Fire 
Risk Groups
1 2 3 4 5 6 7 8 9 10
1 7 2 1 – – – – – – –
2 1 8 1 – – – – – – –
3 – 2 8 – – – – – – –
4 – – – 6 2 2 – – – –
5 – – – 1 5 4 – – – –
6 – – – 2 1 7 – – – –
7 – – – – – – 9 – 1 –
8 – – – – 1 1 – 8 – –
9 – – – – – 2 – – 8 –
10 – – – – – – – – – 10
5. Discussions and Conclusions
Forest	fires	are	one	of	the	major	causes	of	ecological	
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